The genera of the family Monomachidae are revised. Chasca Johnson & Musetti, new genus, is described, with two species: Chasca andina Musetti & Johnson, new species (type species, Chile) and C. gravis Musetti & Johnson, new species (Peru). The genus Tetraconus Szépligeti is treated as a junior synonym of Monomachus Klug (new synonymy), and its type species is transferred to Monomachus as M. mocsaryi (Szépligeti), new combination A phylogenetic analysis places Chasca and Monomachus as sister-groups; within Monomachus, the three species of Australia and two species of New Guinea are basal, and the radiation of 21 species in tropical America and Valdivia is recovered as a monophyletic group.
Introduction
The family Monomachidae (Hymenoptera: Diaprioidea) is a small group of parasitoid wasps with two recognized genera: Monomachus Klug and Tetraconus Szépligeti (Naumann 1985 , Musetti & Johnson 2004 ). Adults are generally small to medium-sized, and females are readily recognized by their elongate, loosely articulated, weakly sclerotized, and acuminate metasoma. Males are more generalized in appearance, with an elongate petiole and clavate gaster (metasoma beyond the petiole), and have the general appearance of small ichneumonoids. The autapomorphic structure of the female metasoma and the strongly reduced ovipositor suggest that the family is monophyletic. Monomachidae traditionally has been relegated to the superfamily Proctotrupoidea (e.g., Naumann & Masner 1985) , but Rasnitsyn (1980) and, more recently, Sharkey (2007) have placed them in a separate superfamily of the infraorder Proctrupomorpha, the Diaprioidea, together with the New Zealand endemic Maamingidae and the cosmopolitan and speciose Diapriidae. This relationship was suggested by Dowton & Austin (2001) , Castro & Dowton (2006) , Heraty et al. (2011) and Sharkey et al. (2011) , but was not supported by the analysis of Vilhelmsen et al. (2010) . Sharkey et al. (2011) also included the family Ismaridae within Diaprioidea; in other studies this taxon was considered a subfamily of Diapriidae.
Little is known of the biology of monomachids. Naumann (1985 Naumann ( , 1991 reported that one Australian species, Monomachus antipodalis Westwood, is an egg-larval or egg-pupal parasitoid of species of the soldier fly genus Boreoides (Diptera: Stratiomyiidae: Chiromyzinae). The Neotropical species M. fuscator Perty and M. eurycephalus Schletterer have been reared from the coffee pest Chiromyza vittata Wiedemann (also Chiromyzinae) (Musetti & Johnson 2004 ). Males predominate in collections: Musetti & Johnson (2004) reported that only 17.2% of specimens in collections are females, suggesting that the two sexes occupy different habitats as adults.
Tetraconus is known only from a single female specimen collected in the Brazilian state of Espírito Santo at the end of the 19 th Century (Szépligeti 1903 (Musetti & Johnson 2000) ; and twenty one species are known from the tropics of North, Central and South America as well as Valdivia (Musetti & Johnson 2004) .
The existence of species with micropterous females from Peru and Chile was reported by Naumann (1985) and Masner (1993). Naumann suggested that these species may warrant recognition as a new genus, and Naumann & Masner (1985) asserted in their key to families of proctotrupoids that there are three genera of monomachids. The goal of this work was to examine the generic concepts within the framework of a phylogenetic analysis of the species of the family, specifically to address the monophyly of Monomachus and the status of Tetraconus and the micropterous species.
Materials and Methods
The sources of specimens of Neotropical and New Guinea Monomachus for this study are listed in Musetti & Johnson (2000 , 2004 6 . Morphological terminology follows that used in Musetti & Johnson (2000 , 2004 . The body length of specimens was measured in lateral view by adding the length from the anteriormost point on the head capsule to the base of the petiole and the length of a straight line from the base of the petiole to the apex of the metasoma. These values should be taken as approximate. Individuals have the body segments loosely articulated, and specimens commonly end up in fairly contorted positions when dried and mounted.
In the Material Examined the numbers prefixed with "OSUC" are unique identifiers for the individual specimens. The label data for all specimens have been georeferenced and recorded in the Hymenoptera On-Line database 7 , and details on the data associated with these specimens can be accessed at the following link, purl.oclc.org/ NET/hymenoptera/hol, and entering the identifier in the form. Note the space between the acronym and the number.
Data associated with the genus Chasca (described below) can be accessed at http://hol.osu.edu/ index.html?id=276540. Species descriptions were generated using a database application, vSysLab 8 , designed to facilitate the production of a taxon by character data matrix, and to integrate those data with the existing taxonomic and specimen-level database. Data may be exported in both text format and as input files for other applications. The text output for descriptions is in the format of "Character: Character state(s)." Images and measurements were made using AutoMontage and Cartograph extended-focus software, using JVC KY-F75U digital camera, Leica Z16 APOA microscope, and 1X objective lens. Images are archived at Morphbank and in Specimage 9 , the image database at The Ohio State University.
In this article we have followed the precedent of Pyle et al. (2008) and Johnson et al. (2008) in the implementation of biodiversity informatics standards within a taxonomic publication. The electronic version of the paper contains hyperlinks to external resources. Insofar as possible the external information conforms to standards developed and maintained through the organization Biodiversity Information Standards (Taxonomic Database Working Group). All new species have been prospectively registered with Zoobank (Polaszek et al. 2005) , and other taxonomic names, where appropriate, have been retrospectively registered. The external hyperlinks are explicitly cited in the footnotes so that users of the printed version of this article have access to the same resources. Life sciences identifiers, LSIDs, may be resolved at the specified URLs or at lsid.tdwg.org.
All known species of Monomachidae were included in the phylogenetic analysis. Outgroups included in the matrix were Ropronia garmani Ashmead (Roproniidae), Maaminga rangi Early et al. (Maamingidae), Dissoxylabis sp. (Diapriidae), and Ismarus sp. (Ismaridae). Characters and character states are listed in the appendix. Since the focus of the analysis was relationships within Monomachidae, few characters were included the support the monophyly of the family. All characters were treated as nonadditive. Maximum parsimony and implied weighting analyses were conducted using TNT version 1.1 (Goloboff et al. 2000) ; the impiled weighting used the default K value (k=3) and the command xmult. Branch support was estimated by implied weighting analysis of 1000 bootstrapped samples.
Results and Discussion
Maximum parsimony analyses resulted in 84 equally parsimonious trees (not illustrated). Implied weighting resulted in only three trees ( Continued recognition of Tetraconus as a distinct genus is inconsistent with retaining the monophyly of Monomachus. Therefore, we propose that Tetraconus be considered to be a junior synonym of Monomachus, new synonymy, and T. mocsaryi is transferred to that genus as Monomachus mocsaryi, new combination. Townes (1977) and Naumann (1985) earlier suggested that Tetraconus may be untenable, but neither formally proposed it as a synonym. The sole specimen of T. mocsaryi is unusually large for the genus (fore wing length = 9.8 mm), and its bizarre genal tubercles (Figs. 2, 3 ) may be an allometric consequence of its size.
Inclusion of M. mocsaryi within Monomachus necessitates a minor emendation to the key to species of the New World (Musetti & Johnson 2004 ) by inserting the following couplet between the existing couplets 1 and 2:
1.5.
Lower gena produced posteriorly into elongate, rounded tubercles (Figs. 2, 3 The two micropterous species consistently emerge as basal to all other species of monomachids. Only a single character is indicated as a synapomorphy in Fig. 1 , the reduction of wings in the female, but this is because we chose to illustrate only non-homoplasious characters for the purposes of clarity. The two species also share another apomorphy, the open radial cell in the fore wing of the male. This character is also found in M. paulus Musetti & Johnson, a species from Argentina. However, this is very likely a convergence, as M. paulus has all the characters of the mandible and clypeal margin that place it within the clade of Neotropic Monomachus. Description. Female. Length: 6.6-8.7 mm. Head in frontal view quadrate; head width across gena subequal to width across compound eyes; frons moderately convex; antennal insertions raised, forming modest raised ledge between eyes, divided medially by depressed area; inner margins of eyes weakly diverging ventrally; malar area posterior to malar sulcus mostly smooth, with few setigerous punctures, anterior to sulcus punctate; malar sulcus well-defined; apical margin of clypeus without teeth or lobes, longest medially; ocelli in small medial triangle, OOL > POL; vertex sculpture variable; occipital carina complete, reaching hypostomal carina ventrally; hypos-toma narrow, weakly sclerotized; antenna flagelliform, 15-merous, inserted far above clypeus; flagellomeres covered with short bristles, longer fine hairs sparsely distributed; A2 short, length approximately 2 times width, A3-15 elongate, uniform in width; mandible relatively narrow, longer than wide, bidentate apically, teeth broadly acute; distignath weakly convex, not swollen basally; basal margin of distignath not expanded; basignath small, broadly fusiform.
Mesosoma: pronotal sculpture variable, produced anteriorly into distinct neck, transition between neck and collar marked by transverse carina; mesoscutum smooth, sparsely setose; notaulus present, arcuate, smooth; parapsidal furrow present; axilla smooth, sparsely setose, separated from disc of mesoscutellum by crenate furrow; mesoscutellar pit variable in shape, not crenulate anteriorly; central disk of scutellum quadrate, slightly longer than wide, posterior margin with single transverse row of subapical punctures; mesoscutellum largely smooth, with few scattered punctures; metascutellum (dorsellum) bulging, subquadrate; metapostnotum with pair of rounded posterior projections; mesopleuron punctate anteriorly, setose anteriorly and ventrally, with wide, smooth, nearly glabrous area adjacent to mesopleural sulcus; mesepisternal groove indicated by foveate line; scrobal groove indicated by transverse foveate line; mespisternum finely punctate, setose, protuberant ventrally; discrimen indicated by deep foveate longitudinal line of inflection, widened posteriorly to form small fusiform pit anterior to mid coxae, margin of pit strongly produced into fingerlike projections; metapleuron distinctly separated from propodeum by line of foveae, densely setose, coarsely sculptured; propodeum elongate, bulging dorsally, coarsely sculptured, setose throughout, with weak median longitudinal carina in anterior half; anterior margin of propodeum with pair of teeth opposite metapostnotal projections; fore and hind wings strongly reduced, brachypterous or micropterous; tibial spur formula 1-2-2; hind tibia without distinct scar at position of subgenual organ, distinctly, though weakly expanded in distal two-thirds; all tarsi 5-segmented, basitarsus longest tarsomere on all legs; pretarsal claws simple.
Metasoma: petiole moderately long (in comparison with many species of Monomachus), robust, weakly to moderately bowed; segment 2 subequal in length to segment 3, only slightly widened apically; segments 2-5 as wide as high, not strongly compressed laterally; terga, sterna strongly sclerotized, loosely connected, lateral margins of terga surrounding sterna; ovipositor apparently minute, not visible externally; cercus platelike.
Male. Very similar to typical Monomachus; length of body 5.0-7.5 mm; fore wing length 3.9-5.8 mm; antenna 14-merous; fore wing with radial cell open apically (Fig. 9) ; base of m-cu srongly displaced basad of bifurcation of Cu 1b ; cercus digitiform.
Etymology. The generic name refers to Chasca, the Incan goddess of dawn and dusk. The grammatical gender of the name should be considered as feminine.
Diagnosis. Females of Chasca are immediately distinguishable from all Monomachus by their shortened wings. Males are separable from most Monomachus by the open radial cell in the fore wing. This character is shared with M. paulus, a species from Argentina. Chasca may be distinguished from this species by the rounded to sinuate ventral margin of the clypeus that lacks the small submedial teeth of M. paulus; the subequal, rounded to acute pair of mandibular teeth; and the small fusiform basignath. These differences may be summarized as follows:
Key to genera of Monomachidae Description. Body length of female: 6.6-8.7 mm (n=8). Body length of male: 5.0-6.8 mm (n=21). Fore wing length of male: 3.9-4.8 mm (n=17). Body color of female: head, mesosoma light brown to reddish brown, metasoma brown. Sculpture of female vertex: irregularly punctate (Fig. 5) . Frontoclypeal suture of female: deeply impressed. Ventral margin of clypeus: weakly, evenly convex. Tyloid of male antenna: indicated by longer, suberect seta near base of antennomere. Sculpture of female pronotum: irregularly rugulose. Length of notaulus: percurrent (Fig. 5) . Posterior separation of notauli: closely approximated, separated by distance subequal to width of notaulus (Fig. 5) . Shape of mesoscutellar pit: semicircular. Sculpture of female mesopleural depression: irregularly rugulose punctate (Fig. 6) . Length of female fore wing: minute, not surpassing posterior margin of mesoscutellum (Figs. 4-6 ). Length of female hind wing: minute, not surpassing posterior margin of metanotum. Diagnosis. Chasca andina may be distinguished in the female sex by the extremely reduced wings, the reddish color of the head and mesosoma, and the coarse sculpture of the vertex and pronotum. Males may be distinguished from C. gravis by the absence of raised tyloids on antennomeres 4-7.
Etymology. Comments. This species is known so far only from a small region of approximately 350 km (north to south) in central Chile. It is sympatric here with the more widespread Chilean species Monomachus porteri Brèthes. In contrast to C. gravis, several females have been collected. These vary some 25% in overall size, suggesting either variation in host species, host size, or the possibility that the parasitoid may at least sometimes be gregarious. The specimen with the identifier OSUC 117658 is broken (head and mesosoma lost) and is therefore not designated as a paratype. Description. Body length of female: 7.8 mm (n=1). Body length of male: 5.6-7.5 mm (n=12). Fore wing length of male: 4.5-5.8 mm (n=12). Body color of female: dark brown throughout. Sculpture of female vertex: smooth. Frontoclypeal suture of female: weakly indicated, nearly obsolete. Ventral margin of clypeus: sinuate, longest medially. Tyloid of male antenna: forming raised keel, highest apically (Fig. 15) . Sculpture of female pronotum: smooth (Fig. 11) . Length of notaulus: abbreviated posteriorly, distinctly separated from transscutal articulation (Fig. 11) . Posterior separation of notauli: distinctly separated by distance subequal to 3x width of notaulus. Shape of mesoscutellar pit: transversely oval. Sculpture of female mesopleural depression: smooth (Fig. 12) . Length of female fore wing: short, but distinct, extending posteriorly to propodeum (Figs. 10-12 ). Length of female hind wing: short, but distinct, extending posteriorly to propodeum.
Chasca gravis
Diagnosis. The female of Chasca gravis may be distinguished by the short, but clearly developed wings extending posteriorly to the propodeum, the dark brown color of the body, and the smooth vertex and pronotum. Males may be recognized by the strongly raised, knifelike tyloids on the basal flagellomeres.
Etymology. The adjective gravis, meaning heavy in Latin, refers to the generally robust habitus of the female of this species.
Link to Distribution Map. 19235-19477, 19479, 19486-19513, 19517-19578 (MCZC) ; OSUC 19478, 19480-19485, 19514-19516 
(OSUC).
Comments. This species is only recorded so far from the region around Cuzco, Peru at an elevation of more than 3000 m. Only a single female is known, but, in contrast, over 300 males have been collected. The difference is undoubtedly due to the different biological imperatives of the two sexes, the males searching widely for females, and the females searching for hosts, probably in the litter or soil. Biogeography of Monomachidae. Interpretation of Fig. 1 in the context of the biogeographic history of the family must be tempered by acknowledging the weakness of the available anatomical characters for inferring phylogenetic relationships. However, Chasca consistently emerges as the most basal clade followed by the the Austra-lian/New Guinea species, and these followed by the flowering of Neotropical Monomachus. It is tempting to interpret this as a transantarctic distribution generated by vicariance of the southern continents. However, C. gravis is found well north of the Atacama Desert, and M. porteri is widespread in Chile, both facts muddying that simple hypothesis. An alternative hypothesis, that the current biogeographic pattern represents an ancestral widespread distribution disrupted by subsequent extinction may appear less parsimonious, but should not be rejected out of hand because there are many examples of putatively "southern" taxa that also occur as inclusions in Baltic amber e.g., the proctotrupoid genus Peradenia (Johnson et al. 2001 ). The vicariance hypothesis could be strengthened by additional evidence supporting the monophyly of the Australia/New Guinea species, most likely using sequence data.
